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Dixy Lee Ray

Governor MEMORANDUM
September 25, 1980

To: Boug Houck
From: Bily Yake

Subject: Chehalis Wastewatler Treatment Plant - Class 7 Inspection

Introduction

A Ctass 11 inspection was conducled at the Chehalis STP on August 5 and
6, 1980. Prior te this inspection, grab ssmples were obtained during a
reconnaissance visit on July 30, 1980. The Class II inspection was con-
ducted simultaneously with a Clase II inspection at ihe Centralia SiP
and a comprehensive study of ihe Chehalis River from the Highway 12
Bridge (1/2 milte upstream of the Chehalis STP) to the confivence of the
Skookumchuck and Chehalis vivevs {(below the Centralia STP) & primary
objective of these studies was to define the causes of Tow dissolved
oxygen concentrations in the Chehelis River. Depressed dissolved oxygen
concentrations have been noted hictorically at the Chehalic River at
Mellen Streel Bridge ambieni wonitorving station (23A120) duving summer
Tow flow and severe depletions (as Tow as 1 mg D.0./1) were recorded
during October of 1979.

The Centralia Class 11 and Chehalis River study results will be dssved
as separate reports.

Participating in the Chehalis Cless 11 fnspection were Wil Abercvombie
and Bill Yake (DOE Water and Wastewater Monitoring Section, Ambient and
Compiiance Monitoring Unit}. The treatment plant was tepro. ented by
chief operatur Bob Searle and Wayre Balhoim. Other operating personnel
were on hand and aitded in veriois aspecls of the inspection

General Plant Description

The Chehalis faciltity is « secondsvy treatment with o vathe. unusuval
destgn. Afier grit removal, comwinution, and primary claviiication,
the flow is spiit. Based con constituent mass balances caleculated from
data collected during this inspection, about 90% of the {low procecds to
an aeration basin, while ithe vemaining flow 1s split betwe o two trick
ling filters. Although the plant has two seration basins, only one
basin was being used. Based on the observed flows (.811 MiD), the
detention time in this aeration Lusin wes spproximsetcely 17 hours  The
activated siudge side of the yplant, therefore, approaches extended
aeration. During the inspection the F/M ralio was about G = 1b BCly
removal per 1b. aerstion basin VS<. The trickling filters are operated
during the sumser for the sole puipose of retaining some biological
growth on the filters when ircreased flows require substaniial use of
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the trickling filters. During the inspectiuh  single pump with 7600
gal/min capacity was providing recirculation i bolh trickling filters.
The recirculation ratio was approximately L0:7 wh'ch is extremely high
but may be unaveoidable given the current ?QLL ollexibility #t the
plant.

The effluent from the aeration basin and Lricl ing filter are combined

and routed to a secondary clarifier. Chievine * added and the flow is
routed through a contact chamber and discharge  to the Chehalis River,
The flow scheme and sampiing points ave TViust  od in ligure .
Specific operatw@na! problems at ihe Cheholie | ont ave Hinked primarily

to excessive infiliration/inflow (I & 1) dz%inr igh rainfall periods,
Tack of operational flexibility. and, to 5 ‘*ccser extent, inodequate
plant equipment. Specifically, excessive 1 % 1 causcs hydraulic over
load of the secondary clarifier. The aeratiol husins cannot be drained
separately, making use of the second ceratio: ho)b@ impracticel.
Reration capacity is marginal because »nlv ity - {losling acrite ve are
operational. A plant upgrade {approxinate cost $?tb million) is sloted
for completion in 1982. 7his upgrade i< primovily aimed at incressing
operational flexibility.

Receiving Water

As noted above, the plant discharges Lo Lhe (1chalis River {watekuy
segment 10-23-13). The water quality indroc, (117%) of this sogment

as reportied by Lynn Singleton (1980}, ~ve yivee 1n table 1. These
indices are based on ambient monitorine data {1 - {he Chehalis iver ol
Mellon Street Bridge station (23A120).

Table 1. Water Quality Indice<? vy Reco  ng Weler Segment,
Overall
Index
Temp. Oxygen pH Bact. Trophic  fesbh. Sotids  Ammowte lox. Rating
32.0 21,0 12.1 25.7 23.3 4.5 (18.0) 0.8 2h.7

*< 20 - generatly acceptable; 20 to 60 - margi «¢1; » 60 - unaccepishlc.

The overall WQI (25.7} is the 18th nighest i1 ihe state with bacler ial
and trophic problems being attributed io Chehi < and Centrali: treot
ment plants; dissolved oxygen problems to non poiut sources; and high
temperatures to low flows in the viver. Basc. on an initial review of
the receiving water data, this assessme * wmer b Hdificd somertat, )
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both treatment plants are operating correctly, neither should contribute
appreciably to elevated bacterial levels. Trophic conditions (high
instream concentrations of nutrients) and Tow dissolved oxygen concen-
trations during summer Tow flows may be linked. Fhe stretch of river
between the Chehalis plant and the Centralia plant is very slow, having
an estimated travel time of 5 days. Algal growth is substantia?, and
during the study period appeared to be nitrogenwiimited (with inorganic
nitrogen concentrations in the euphotic zone below 0.01 mg/1 detection
Timits). A depth profile of temperature and dissolved oxygen was taken
from the Mellen Street Bridge on August 13, 1980. These profiles are
presented in Figure 2. In add1f19n5 three samples were taken at various
depths (0.5, 2.0, and 3.5 meters), and the resutts of these analyses are
included in Table 2.

Table 2. Depth Profile Data - Chehalis River at Mellen Street
August 13, 1980.

Constituent/Depth 0.5 M 2.0 M 3.5 M
NH N (mg/1) .03 .04 .57
(mg/T) <. (1 <.01 .03
(mg/1) .01 01 .53
¢ %a? Inorganic-N (mg/1} .04 05 1.13
O POg-P S .07 .54
T-P0g-P .16 A .58
COD (mg/1) 16 16 32
TOC {mg/1) 12 9 8
Chlorophyll a (ng/1) 20.7 13 7.9
Pheophytin a (ug/1} 3.0 5.8 9.8

A11 implications of these data are not yet clear; however, the data do
indicate substantial algal activity in the upper 1 meter of the water
column with subsequent algal decay in the Tower portions of the water
column. What is as yet undefined is the extent to which algal respirs-
tion and decay are responsible for depressed dissolved oxygen concen-
trations below the euphotic zone.

To provide the necessary background for placing the results of this
sampling inspection in proper perspective, several additional points
need to be made:

1. Because the Chehalis River between the Chehalis and Centralia
treatment plants is deep, siow, and stratified, physical (or
atmospheric) reaeration is minimal. Algal photosynthesis is

probably responsible for most of the reaeration in this stretch
during Tow flows. The physical character of the river in this
stretch makes it particulariy susceptible to oxygen demands
exerted here.
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Inorganic nitrogen appeared to be the limiting nutrient for
algal production in this stretch of river during the receiving
water study. During the August 5-6 receiving water study,
total inorganic nitrogen concentrations were below detection
limits (<.01 mg/1 for NH3-N, NO2-N, and NO3-N) in surface
waters in the downstream 2.5 miles of the study area. By

. comparison, orthophosphate-P concentrations did not fall below

.05 mg/1. Because inorganic nitrogen appears to limit algal
growth in this stretch of river, it is important to identify
its sources. The two primary sources appear to be the Chehalis
River upstream of Chehalis and the Chehalis STP. Table 3
compares the loadings from these two sources on twe dates.

Tot.-;n-N

Table 3. Inorganic Nitrogen Loading to the Chehalis River.
A. 7/30/80
Chehalis River Chehalis SIP Total % of total inorganic
nitrogen contributed
Flow (cfs) 116 1.76 118 by Chehalis STP:
. mg/1 1bs/day mg/1 1bs/day 1bs/day
NH3JN <.01 -- 1 104 104
NOZ-N <.01 -- 0.3 2.9 2.9 84%
N03-N .04 25 2.7 26 . _51
Tot.~in-N .04 25 14 133 158
B. 8/5-6/80
Flow (MGD) n2 1.26 113 % of total inorganic
_ nitrogen contributed
mg/1 1bs/day mg/1 1bs/day 1bs/day by Chehalis STP:
NH3-N .06 36 2.1 14 50
NOZ—N <.01 - 0.3 2.0 - 2.0 4%
N03-N .03 18 4.0 27 - 45
.09 54 6.4 43 97

It 1s clear that a substantial portion of the inorganic nitrogen loading
to the Chehalis River is contributed by the Chehalis STP.
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3.

Based on the flows given in Table 3, the dilution ratios on
7/30/80 and 8/5-6/80 were 67:1 and 90:1, respectively. It is
probably reasonable to assume that a typical low river flow
dilution ratio is in the range of 60 to 100:1. This means
that an effluent oxygen demand of 60 mg/1 would result in a
drop of only 1 mg dissolved oxygen/1 in the receiving water
under worst-case conditions. This oxygen demand would be the
sum of carbonaceous BODs and nitrogenous oxygen demand (NOD).
During the Class II survey, this value was about 17 mg/1. At
this concentration, the direct effect of effluent oxygen
demand on the river would be minor. Worst-case conditions at
the plant (under current permit limitations) might result in
an effluent oxygen demand of about 120 mg/1 (45 mg/1 of
carbonaceous BOD, 20 mg/1 of effluent ammonia). This could
conceivably result in an oxygen depletion of 2 mg/1 in the
receiving water.

Additional perspective on algal productivity, nutrients, and
related phenomena may be gained by review of ambient moni-
toring data from the Chehalis River.(Mellen Street) station.
The appendix provides a 1isting, Table A-1, of period of
record data for flow, dissolved oxygen (concentration and
percent of saturation), NH3-N, NO2+NO3-N, orthophosphorus, and
total phosphorus. Individual time sequence graphs (Figures A-1
to A-7) are also shown for each of these parameters with the
June through October algal growth season denoted. Review of
these graphs indicates that both supersaturated and depressed
dissolved oxygen concentrations and low flows are associated
with this time period. Orthophosphate concentrations are
generally elevated and NO2+NO3-N concentrations are depressed.

This station is located at the end of the deep, slow reach,
and substantial algal production has already occurred. Inter-
pretation of nutrient data must account for station location.
Figure 3 illustrates the average monthly total inorganic
nitrogen-to-orthophosphate-P ratio. Ratios above 11:1 (Miller,
Greene, and Shiroyama, 1978) to 16:1 (Parsons and Takahashi,
1973) ordinarily. indicate phosphorus-limited growth, while
ratios below these values indicate nitrogen-limited algal
growth. This graph suggests that inorganic nitrogen may
g:nerally be 1imiting during the growth-period on the Chehalis
River.

Figure 4 shows the contribution of Chehalis effluent nutrients
to nutrients detected at the Chehalis River (Mellen Street
Bridge) station. As can be inferred from this figure, total
phosphate loading in the river during the growth season is
relatively constant with Chehalis plant effluent accounting
for 42 to 72% of the loading at Mellen Street Bridge. Two
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curves are shown for inorganic nitrogen contribution because
two very different effluent concentrations were recorded
during the two Class II inspections (January 29, 1979 and
August 5, 1980). Percent contributions by the plant are
highest in the July-to-August period.

One caveat must be considered in all of this analysi Mo
back data are available on organic nitrogen c@ncenfratiang in
the river (i.e., nitrogen associated wi th algal cells).
Preliminary receiving water dats indicste these c&n(enﬁvaﬁians

may be guite Jfghv If so, internal nitrogen cycling in the
slow Lretrh of river may decrease the importance of wnmwoangc
ﬁitrvacr cading from the p?ar

Based on these cous:aerat1onsa it appears that effiuent con-
centrations of inorganic nitrogen should be given ¢lose
consideration. Their impact on the receiving water may be
more critical than the concentrations of carbonacecus BOD.
typically discharged. X

Findings

The data collected during both the reconnaissance and Class Il inspec-
tion are presented in Tables 4, 5, and 6. Based on these data, the
plant was in compliance with all permit limitations except effluent
chlorine residual. The permit reguires a total residual chiovine {TRC)
of 0 mg/1 if Chehalis River flows are Tess than 150 cfs. During the
inspection, TRC's ranged from 0.2 to 2.2 wg/1. The plant has no de-
chlorination equipment. Therefore, compliance with this Timitation is
not presently feasible.

Metals concentrations detected in an anaerobic sludge sample are reported
in Table 7. These results indicate no unusual metal concentrations.

Tabte 7. Metais in Chehalis Plant S?udge
{dry weight basis).

Percent Solids ‘ 8.7
Cd {mg/kg d.w.} 9.0
Cr {mg/kg d.w.] 46
Cu {ma/kg d.w.) 451
Fe (mg/kg d.w.) 32.600
Ho (mg/kg d.w.) 7.6
Mn (mg/kg d.w.) 500
Mi (mg/kg d.w.} 30
Pb {mg/kg d.w.} 524
Zn (mg/kg d.w.) 1,790




Table 4. Field Data ~ Chehalis STP Effluent

Constituent ’ Date Time Concentration
Dissolved Oxygen (mg/1) 7/3G/80 1110 5.9%
8/05/80 11585 7.0%
8/05/80 1720 6.8*
8/06/80 (0925 6.4%
» 8/06/80C 1035 6. 5%
Conductivity (umhos/cm) 7/30/80 1110 470%
8/05/80 1140 440%
8/06/80 1210 480*
8/5-6/80 Comp. 400*
Temperature (°C) 7/30/80 1110 18.8%
8/05/80 1140 18.4*
8/06/80 1210 18.1%
Total Chlorine Resid. (mg/1) 7/30/8¢ 1110 0.7*%
8/05/80 1040 1.6%
8/05/8C 1430 0.3*
8/05/80 1710 0.2%
8/06/80 1035 2.0%
Flow {MGD} 7/30/80 1110 .14 MGD
8/5-6/80 24-hr. 811 MGD
Avg.
pH (S.U.) 8/05/80 1140 6. 9%
‘ 8/06/80 1210 6.8*

8/5-6/80 Comp. 7.1*

*Field

Tablie 5. Results from Grab Samples Obtained July 30, 1980.

Trickling Reration
Primary Filter Basin Chlorinated
Influent Effluent Effluent Effluent Effluent

COD (mg/1) 710 350 170 40 95
TSS (mg/1) 240 85 66 10 26
NngN {mg/1} 15 17 30 5.0 11
NOZ—N {mg/1) <0.2 <0.2 1.2 <0.2 0.3
NijN {mg/1) <0.2 <. 2 19 <0.2 e
Tot. In-N (mg/1} 15 17 50 5 13
O—Pﬁqu {mg/1} 6.0 6.2 16 15 11

O
N

T-PG,-P (mg/1) 9.6 18 17 12

4




Table 6. Analytical Results - Samples Collected August 5-6, 1980,
Monthly
Trickling Beration - Average
Primary Filter Hixed Basin Chlorinated Permit
Influent Effiuent Effluent Liguor Effiuent Effluent Limits
Flow {MGD) 811 1.4
BOD {mg/1} 365 240 22 14 12 30
1bs/day 247G 1620 e o= 81 350
1SS (mg/1) 237 103 17 1360 20 18 30
Tbs/day 1600 697 e - 122 350
Fecal Coli (#/100 ml) <13 200
197,
1g*
<A
T. Chlorine Resid. ?¢6§ Qe
(mg/1) 0.35
0‘2&
z.27
pH (5.U.) 6.8 6.2 7.2 7.1 7.1 6.0-8.0
6.8* 6.5% 6.7*% 6.9% 6.9*%
7.3 6.3% 7.3% ’ 6.8%
7.0%x* 6, 3% 7.0%% R
Spec. Cond. 969 901 797 520 486
(umhos/cm) 570* 580%* 495+ 490* 440*
500* 770* 1020* 480*
agQ* g10%* B850%* A00%*
NH3—N (mg/1) V7.2 17.7 4.6 i.5 2.1
NO,-N (mg/1) <0.2 0.2 6.2 0.7 0.3
N03~N {mg/1) <0.2 <0.2 5 2.5 4.0
Tot. In. Org. N (mg/1) 17 17 23 4.7 6.4
0—P04~P {mg/1} 16.4 i5.4 4.4 12.3 12.1
T—PO4—P (mg/1) 18.8 18.2 16.2 12.6 V2.2
Total Solids (mg/1} 1116 766 BAC V£33 348 350
TNVS (mg/1) 484 434 390 , 70 271 269
T5S (mg/1) 237 103 17 1360 20 18
TNVSS (mg/1) 29 & ¢ 293 ¢ 2
Turbidity (NTU} 66 & Tt 4 &
COD (mg/1) 673 463 i% 50 55
8005 {mg/1) 365 240 22 14 ¥4
Carbonaceous BODg {mg/1} - - . 7
Temperature {°C} 20.4% 20.0% 7.4 18.0% 18.4%
: 19, 5% 19.8% P8, 67 i8.1#
Dissolved Oxygen {mg/1} 7.0%
6.8*
*Field analysis - grab 1 _nan < = "less than'"
**Field analysis - composite 28/5/80 - 1040

*#**When Chehalis River flow is

lTess than 150 c¢fs

3
4

8/5/80 - 1430
8/5/80 - 1710
8/6/80 - 1035
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The venturi flow meter used by the plant to determine plant flows is
inaccurate. The accuracy of the meter was checked both by instantanecus
comparisons with flows obtained at the rectangular weir at the discharge
end of the chlorine contact chamber and over a 24-hour period with a
Manning Dipper flow meter installed at the same location. The results
are shown in Table 8.

Table 8. Flow Measurement - Chehalis STP.

Measurement Type  Actual Flow  Recorded Flow  Percent rror
Instantaneous 1.14 MGD 1.10 MGD -3.6%
Instantaneous 0.78 MGD 0.65 MGD ~16.7%
24~hour 0.811 MGD 0.524 MGD -35.4%

The script chart record of flow is presented as Figure 5.

The plant flow chart indicates that their meter records no flow ai all
when actual flows drop below 0.5 to 0.6 MGD. 1In the range of 0.6 to 1.0
MGD, the plant flow meter underestimates actual flows:; at higher actual
flows, accuracy appears to be good.

BOD removal through both trickling filter and aeration basin was good.
Operators had experienced some intermittent solids Toss in the secondary’
clarifier prior to the inspection, but samples indicated compliance.
Floating solids were noted during the afternoon of the 7/30/80 recon-
naissance visit. These solids had the appearance of flotation-thickened
sludge and may have been caused by denitrification and the bouying of
solids by nitrogen gas bubbles. :

As can be observed in Tables 5 and 6, the plant was experiencing sub-
stantial nitrification/denitrification. WNitrification (the oxidation of
ammonia to nitrite and nitrate) was occurring in both the trickling
filter and aeration basin. Denitrification {reduction of nitrite and
nitrate to nitrogen gas) was evident in the aeration basin. Simultaneous
nitrification and denitrification are rarely observed in aeration basins.
Nitrification requires substantial dissclved oxygen concentrations, while
denitrification requires oxygen concentrations which approach zero.

On August 12, 1980 I obtained dissoived oxygen concentrations at various
points in the aeration basin to provide an explanation for this phenomenon.
One additional aerator had been placed in operation, bringing the total
number of aerators to three. The results are shown in Figure 6.

As can be seen in Figure 6, dissolved oxygen concentrations ranged from
1.2 to 0.1 mg/1 with concentrations decreasing with increasing distance
from the aerators. It is probabie that concentrations very near the aerators



Figure 5. Flow Script Chart - Manning Dipper.
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were higher than 1.2 mg/1. A reasonable hypothesis then is that nitri-
fication was proceeding in the portions of the basin with higher oxygen
cgncentrations while denitrification occurred in the areas remote from
the aerators.

It is important to note that both nitrification and denitrification are
sensitive processes, dependent on a number of parameters including: (1)
wastewater temperature; (2) sludge age; (3) dissolved oxygen regime; and
(4) pH. There was no intentional attempt on the operator's part to
achieve nitrogen oxidation and removal in this manner; it was a matter
of chance. At present there is no way of knowing how common this is or
to what extent the plant achieves nitrogen removal during the critical
period of low river flow. Denitrification minimized effluent nitrogen
loading during the study; minimizing, therefore, the impact of the
effluent on algal production in the river. Future surveys on the river
should pay particular attention to the nitrogen forms and concentrations

in the Chehalis plant effluent as these values may be quite transient.

Review of Laboratory Procedures

Composite samples were split with Chehalis plant personnel. The results

.of the split samples are given in Table 9.

¢

Table 9. Comparison of Split Sample Results.

DOE Laboratory Chehalis Laboratory | % Difference
BOD TSS BOD TSS | BOD TSS
Influent (mg/1) 365 237 375 202 | 433 +23%
1bs/day 2470 1600 2540 1975
Primary Eff. (mg/1) 240 103 330 121 | +37% +17%
1bs/day 1620 697 2230 818
Trickling Filter
Effluent (mg/1) 22 17 22 121 0% -30%
1bs/day - - - -
Aeration Basin
Effluent (mg/1) 14 20 - -
1bs/day - - -- |-
Final Eff. (mg/1) 12 18 13 8! +8% -56%
1bs/day 81 122 88 54
Percent Removal o7 028 | o711 o074 03  +5%
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Agreement between results is generally good, although the effluent
suspended solids results varied substantially.

Laboratory procedures were reviewed in detail with Bob Searle and Wayne
Balhoim. Procedures were, in general, good. Several recommendations
for improvement in procedure were made. A number of these recommenda-
tions were acted upon immediately and were in place when I returned one
week later to obtain the dissolved oxygen profiles in the aeration
basins. A1l original recommendations are listed here. If corrective
measures were noted on the latest visit, this is also noted.

Recommendations

BOD Test

1. Routinely check pH of sample, adjust pH to 6.5 to 8.5 range if
necessary.

2. Use zero-day sample dilution dissolved oxygen concentration
for beginning point in calculations rather than 5-day blank
concentration which was being used at the time of the 1in-
spection.

3. Use a thermometer in a water bath in the incubator to monitor
incubator temperature. Maintain a continuous log of incubator
temperatures and settings. This had been instituted one week
after the inspection.

1. Prior to obtaining filter tare weight, filters should be
cooled to room temperature in a dessicator. Tared filters
should be stored in a dessicator. After drying in oven,
filters and sample solids should be cooled in a dessicator
prior to weighing. These recommendations have been addressed.

2. A log of drying oven temperatures and settings should be

maintained and posted near the drying oven. This recommen-
dation has bheen addressed.

Fecal Coliform

1. A log of incubator temperatures and settings should be main-
tained and posted near the bacterial incubator. This recom-
mendation has been addressed.



Memo to Doug Houck
Chehalis Wastewater Treatment Plant - Class II Inspection
September 25, 1980

Z. Fecal coliform counts {colonies per 100 mls) should be re-
corded on the DMR's (rather than the logs of these values).
The monthly average of coliform counts should be reported as a
geometric mean rather than the average of the logs. To obtain
the geometric mean, take the antilog {(10%X) of the value (x)
presently being reported.

Conclusions and Recommendations

1.

During this inspection, the Chehaiis plant was meeting all permit
Timitations except chlorine residual. The plant presently has no
means of reducing chlorine residual after disinfection. -

The plant's flow meter is inaccurate at flows of less than 0.7 MGD.
Corrective measures should be taken.

Substantial nitrification and denitrification was occurring in the
plant (primarily in the aeration basin)}. This has a positive
effect on the quality of the effiuent as less nutrient nitrogen is
discharged. This mode of operation was accidental and is not known
how frequently it occurs, or if it could purposely be maintained.
It probably results in some excess loss of solids in the effluent,

" but appears to, in general, improve effluent quality.

Several recommendations for changes in laboratory procedure were
made. A number of these were addressed immediately by the opera-
ting personnel.

BY:cp

Attachments



Sampler

1. Influent

sample aliquot:
2. Primary effluent
sample aliquot:

3. Trickling filter eff.

Class II Field Review and Sample Coliection
24-hour Composite Sampler Installations

Date and Time
Installied Location
8/5/80 ~ 1045

250 m1/30 min.

flume.

8/5/80 - 1100

N

250 ml1/30 min.
8/5/80 - 1125

Effluent end of influent parshall

At clarifier effluent box.

Under drain effluent of larger

sample aliquot: 250 m1/30 min.

trickling fitter. Note this com-
posite sample was settled. Sub-
samples werc decanted from the

4. Chlorinated effiuent

sample aliquot:

Field Data

Parameter(s)

Grab Samples

Lab Analysis

See Table 4.

composite jug.

8/5/80 - 1140

Behind effliuent weir on chlerine

contact chamher.

250 m1/30 min.

for field data

Date and Time

bDate and Time

SampTe Location

Sample Location
Influent, prim. eff., trick-
Ting {ilter eff., aeration
basin ¢ff. & chlorinated eff.

8/5/80 - 1110,1150,1500, Aeration basin effluent,

Nutrients, TSS, COD 7/30/80 - 1500 to 1525
ATl

0600 (grab composite)
Fecal coli., 7. C1. resid. 8/5/80 - 1040
Fecal coli., T. C1. resid. 8/5/80 ~ 1430
Fecal coli., T. C1. resid. 8/5/80 ~ 1710
Fecal coli., T. C1. resid. 8/6/80 - 1035

samples settled prior to
compositing to remove acti-
vated studge ’
Chlorinated effluent
Chlorinated effluent
Chlorinated effluent

Chlorinated effluent
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